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ABSTRACT 

It is pointed out that accurate measurements of short-range two-particle correlations 
in like-charge K-k and in 7r°7r° channels should be very helpful in determining the origin 
of the "intermittency" phenomenon observed recently for the like-charge pion pairs. 
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It is now well established [1, 2] that the correlations between two pions at small rela- 
tive momenta observed in different hadron-induced processes of multiparticle production 
are drastically different for the like and unlike pairs. The like pairs show the so-called 
"intermittency" [3], i.e. a strong (probably power-law) rise of the correlation function at 
small Q 2 , where 

Q 2 = (P1-P2) 2 = (Pi +P2) 2 -4?r4 (1) 

is the square of the difference of particle momenta. This phenomenon finds a natural 
explanation in terms of quantum interference between identical particles (HBT correlations 
[4]) which is now commonly accepted [1,2, 5]. 

This interpretation implies that the observed correlations have "geometrical" origin, 
i.e. they are related to the space-time structure of the volume from which the pions are 
emitted [6,7]. Before this picture is accepted, however, it is important to discuss if there 
perhaps exists other dynamical explanations for this phenomenon. In fact, it was already 
a long time ago [8] pointed out and recalled recently [9] , that these effects can be related to 
another remarkable difference between 7r ± 7r ± and 7r + 7r~ channels, namely their resonance 
structure. While the system contains many resonances, they are absent in the 

"exotic" 71^71^ channels. 

It is of course an entirely open question if this difference implies or not a different 
behaviour of tttt correlations at very low invariant mass. However, there exist an argument 
suggesting that this may actually be the case [8]. It can be summarized as follows. 

In the intermediate energy region, the amplitudes describing the tttt cross-section are 
known to be dominated by exchange of Regge singularities in the t-channel. The principle 
of duality implies that in the exotic channel the contribution of leading Regge poles exactly 
cancel each other . Consequently, an exotic channel is dominated by exchange of singu- 
larities with low intercept «e(0). It follows that the energy-dependent part of the ix^n^ 
cross-section is expected to fall with increasing invariant mass of the tttt system following 
the power law 

a^(M 2 ) a - 1 = ip 1 +p 2 ) 2 ^ (2) 

with a = oe(0) < 0. 

1 We do not consider the Pomeron exchange contribution, as it is irrelevant for short- 
range correlations we are interested here. 
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Since there are no resonances in the exotic channel, this smooth behaviour is expected 
to hold even at relatively low energies. It is therefore perhaps not unreasonable to speculate 
that it continues even down to the threshold 2 . This possibility is particularly suggestive, 
when compared to the data of Refs. [8, 9] which show precisely the same power law 3 at small 
and medium M 2 . In contrast, for non-exotic tv + tv~ channel the leading Regge poles do 
contribute, the intercept a = cxr(0) ~ 1/2 is much higher and, consequently, the expected 
M 2 dependence much weaker than in (2). Even more important, the presence of prominent 
resonances in the s channel disturbs significantly the simple power-law behaviour and thus 
precludes its trivial continuation to the threshold. 

This completes the argument. Admittedly, it is not very convincing as it requires 
a rather bold extrapolation. We feel, however, that it should not be entirely dismissed, 
particularly in view of the experimental evidence shown in [8] and [9]. Indeed, if one can (at 
least partly) explain the difference between like-change and unlike-change nix correlations 
without invoking quantum (HBT) interference, the interpretation of the existing data may 
be profoundly modified. Therefore it seems important to check carrefully this possibility. 

The main point of the present note is to indicate that there exists a feasible way to test 
these ideas and perhaps even to give access to a relative strength of the effects of quantum 
(HBT) interference and those of the exotic nature of the like-charge rcn interactions. The 
idea is there exist particle combinations which are either 

(a) exotic but not identical 

(b) identical but non-exotic 

In the category (a) one can list K + tt + and K~ir~ pairs. Since the particles are 
not identical, quantum interference cannot be responsible for short-range correlations. 
Therefore if the effect is present in K ± tc ± channels it is probably due to their "exoticity". 

In the category (b) one has 7r°7r° channel. It is formed by identical particles, so if 
quantum interference is at work we expect a pattern similar to tv + tv + channel. On the 

2 Of course the phase-space factors at the threshold must be corrected for. This, how- 
ever, is to a large extent taken care of, when one considers normalized correlation functions 
[8]. 

3 A closer look at the data [1, 2] shows that they follow a power law in Q 2 rather than 
M 2 . This is not a serious difficulty: the asymptotic formula (2), justified at large M 2 
cannot distinguish these two possibilities. 
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other hand 7r°7r° system forms 1 = 2 with probability 2/3 and 1 = with probability 1/3. 
Only 1 = 2 state is exotic and thus if the resonance structure is responsible we expect a 
weaker short-range correlation effect than in tv + tt + system. 

The early data of NA22 coll. [10] and the more recent data of Aleph coll. [11] indicate 
that the very short range correlations in the Kir exotic channels, if present at all, are 
substantially weaker than in the nn channel. However, we feel that a precise comparison 
of the behavior at very small and at medium Q 2 is necessary to assess correctly the role 
of exoticity in the Kn channel. 

To summarize, we suggest that accurate measurements of short-range correlations 
in Ktt and 7r°7r° channels, should help to determine the origin of the phenomenon of 
"intermittency" . It seems to us important to clarify this point before one can safely 
conclude that the present data can be attributed solely to the effect of quantum (HBT) 
interference. 
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